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(54) PULSE WAVEFORM DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pulse 
waveform detector capable of stably obtaining pulse 
signals at the time of performing measurement without 
fixing a human body. 

SOLUTION: An LED 2 irradiates a part of the human 
body with light and the LED 3 irradiates a part of the 
human body with the light of a wavelength different from 
the one of the LED 2. A PD 7 receives reflected light 
from the human body for the light of the LED 2 and 
converts it to electric signals corresponding to received 
light intensity and the PD 8 receives the reflected light 
from the human body for the light of the LED 3 and 
converts it to the electric signals corresponding to the 
received light intensity. A differential amplifier 15 inputs 
the electric signals by the PD 7 and the electric signals 
by the PD 8, takes the difference of both signals, 
removes body movement signals generated by the 
movement of the human and extracts only the pulse 
signals. The PD 16 detects the emitted light intensity of 

the LED 2 and the PD 17 detects the emitted light intensity of the LED 3. A computer 20 
controls the emitted light intensity so as to turn the ratio of the emitted light intensity of the 
LED 2 and the emitted light intensity of the LED 3 to a predetermined fixed value. 
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( 

9 

ffltS. PD16ICTLED2©MM6, P 

D 1 7CTLED3©«*5iiflEfetttHU 3>t^-* 
2 0£*5l>T, LED 2<7)#B*9fiKfcLED3(D«*9i 

(D) LED 2CD^ir^>^CO^m^6 0 0 nm^it'fe 
D N LED 30^tS*©8Stt6 0 0nmW±t'fe5 

(m) bT— A^^U y* — 4, 5, 6^ffl^TLED2 
hLED 3 (T^fft^:— £: <h & &3 N LED2hP 
D 7©#ltt£— a<*-B\ S&fcl* LED 3 hPD 8 <D% 

© mmmm t * * o c ^ -r s . 

[0 0 3 8] H5Ctt, **^»fc43tt*il^«BK* 
ffiSI*©^i*«J5KS^-r« »S*»4 9(c*lr^T^ 6 0 
0 nm*lOSft0«^t^ L E D 5 0 i:, 6 0 O n 
m£l±0*fi©*S«f 5 L E D 5 1 fc, PD52^§ 
MiLt^§ 0 LED 5 OttAtt©— W£#£H3*rrs 
^ l<2^i)lre£> LED5 KiLED50i:ttS^I) 
«*0)**A#O— »JC^^«*2O)Jte«l"e*0^ L 
ED50hLED5 1 J*aiE"T5 ct-5 C^iaffilftSn 
So PD 5 2&LED 5 OfcLED 5 1G>B##»| 

I»i:^*LED5 1, 5 0©Jfe£#-rSAf**€>© 

2fiD»tfff-5 <t-5C«CoTV^S 0 -ebT. LED50A 5 
^77^^-5 4©J»B8t:E«$ns4:i:*K:LED 5 
ltf*7 7^M-5 6 0fliCElSft, 2£>l^ PD 
5 2«77^fA-5 5<5DJBBfc:e«**Vt^*. S 

fc. :ti^77^i-5 4, 5 5, 5 eofibwacH: 

*^7 7^^-5 3^M$ntl^o *77>f^- 
5 3C0fte)SS^HiCfpI^oT^P Ltt^o 
[0 0 3 9] f UT, LED 5 0, 5 1 
77^fA-5 4, 5 6Siot*77^M- 5 3JCA 
D x 7t77^A-5 3rt^^^T2o©^fg^Lti5 
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0 T eis ^n^o =?- h (c r s m ufc*a*7 r y / * - 5 

3SIot*77-f/J-5 5CA^ *77f^*-55 
^ILTPD 5 2tCS5. 

[0 0 4 0 ] J:oT, *77^«-S (5 3, 5 4, 5 
5,5 6) Sfflt^LED 5 0,5 1 rg£r UT:&J 

— Cfig^-rs- £££5* LED 50, 5 1 

(5 3, 5 4, 5 5, 5 6) O)-S0*7 7>fM-5 

3, SS^fflV^^Tt^t^^^CctHEDSO, 5 
10 1 hPD 5 2<Z)#ifte£??Ii£— a£^5£fc#T-§£o 

[0 0 4 1 ] o£ HI £ij^S«K;t3^Tttfcf— A 
— 4, 5, 6CD{ig^t)^^LED 2, 3 CO 

-5 3, 5 4, 5 5, 5 6 Sffl^SCtCJ: 5 LED 5 
0,51 ©ffi«^to*JW^©ffi«'&to*ttS»^ft 0 x 
it tt * § ^ K - S $ # £ C fc * qJ t £ 4: % 5 o 
[0 0 4 2] ^^r-YM— 5 3 6DfttoO«C, 

20 B5Kl33^T, LED 5 0, 5 1 tCttSftdB 5 

9, 6 0«gS^ti, ^»6 1, 62^e>CDfS^S 
Gl, SG2CTLED50, 5 1 #$8ife«Wt*fT'5 o 
oSDs i6«:fstJ:5^ LED 5 0, 5 1li«fii 
B61, 6 2*60^;i/XftSGl, SG2tc£(?|g 
Kj^tvSo fib, LED 5 0, 5 lCDl^Vl/^fg-^-S 
Gl, SG2liIl^ffiffltf 1 8 0° SftSo I5 0P 

D 5 2£fcfcl -V*Bfcl51»6 3 g^bTi?wa«a[ia»6 

4, 6 5 #881*5*1, H»tWRBI»6 4 > 6 5«C*V^T 
«SJS13K6 1, 6 2^e>©fS-^SG 1 , SG2tz|5ISBb 

30 &»«*sfftoix*. oSt), PD 5 2^?>©ff^t±I - 
VSEtftlBRS 3Tf«BE«*K:«*Siifc^ I6i:^t 
«t5CLED50, 5 l©E»^;i/^^SGl, SG 
2CJ;DmWt*«Sti«*SG3, SG4£:LT&^£ 
Wo HJHtft«bJfc«*SG3, SG4&LPF6 6, 
6 7SiiL/TBI6«C^-rct-5t:e^SG5, SG6 

TMi&ii*iti6 8^jaie>nSo ^i&±i*sti6 8tt^ 
[0043] zcDXo^m^mm^t^xommm^ 

g6 8lt PD52C«fc5LED50 <Z)|gffl!jB#<7)«a{f 
40 f hLED 5 lcTDlgifj^Ott^ff^h^A^jLTPff^ 
©M#£i:!K AOftSCiDSS^-TSfMlllB^ftlRaS 

[0 0 4 4] ttttHlB5 9, 6 0 #<fct«BJg[I8& 

6 1, 6 2££3LED 5 0, 5 1 SIEKj^^^/f * 

[0 0 4 5] ife, I2 5<Z)LED 5 0<Da£lg£fcfc^ 1<£> 

ss^austtmsiib-rflDPD 5 7*sE«*n, pds7 
c<fco led 5 ocDss^aia^ttaisns. i^ttic, l 

50 ED 5 lCD?£^tc(i^2^^7 , G^M^ilS^ LTCOPD 
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5 8 #ffdiS£.ti. PD58CctDLED5 1 ®?gJt'«s)K 

P D 5 7CfcfcI -V£&|H]8S6 9 ft^L 
t3>fi-* 7 1 #&*jSi**x&4:i:fe{-PD 5 8(Ctt 

i - v ae»ia» 7 o ft ^ u r a > e a — ^ 7 i a«» K6 s 

fxTI^-S. PD 5 7, 5 8 (Dim^i it I - V^gf&GjIifft 6 
9, 7 0 &tf-UT3 >£a-* 7 1 M flx »3 jA $ ft 3 <> * 
LT. SIW#Skl/T03>t:a-^7 ltt, PD5 7 
<£ -5> L E D 5 OW^&jgtPD 5 8(C=t^LED5 
1 ©^#i&K4:©lt#^to£»fc-;gfia£:£:S J; oicSE 
1j[h]5!§5 9, 6 OftfEi&frJffllLTLED 5 0, 5 1 ©38 10 

[0046] c© J; -5 t*|£M0&JBtt, Ti2©**S5cft« 

(-c ) ffifrmmmizxmb ©led so^leds 1* 

tC#5#LED50, 5 1CD*C»tSAft^6.©g 
tt^ft P D52 CT*Jfct4i -5 U MlblgflSg 6 8 CC 
;fc^TPD 5 2Ci5LED5 0 ©IBI&Bt©^$lff ^ i: 

led 5 \<Dm.mm<Dm%m^ii(D^^iii 5, a©i& 

tBf Lfe. £&x PD 5 7CTLED 5 0 ©#g 

^Sijgft, PD5 8i:tLED5 1fflMM5MU 
T, n>tTi — * 7 1 tCiJ^TPD 5 7JC«fc3LED 5 
0©SB#5&Ki:PD5 8tc«fcSLED5 l©|g#^JK£: 
©Jt* s ^»S*t)fc-^fl:i:«:5«tat^^ J gftSiJfflI-r 

6 «t -5 £ bfco 

[0 0 4 7] &*RT?03fe(Ci3|-J- 

Jfiff-^ftff Sethis, ££tc, ilffflPD7, 
8##»{b3ftS#*?©ffl»£»e>*£fc#-C*, H 30 
ffl±£f£b^-&©i:&3. 
(d) ^(c, S8ffrllE&5 9, 6 0*>«t^tSlHlS&6 1 , 
62CTLED50, 5 1 ftfiM© ft& 5;Sff^ff^i: 
fcf±IE&i£«^T*ig»£-a-5 I§1W^118&6 
4, 6 5KTS#e^Sffi»e^SGl, SG2T-|s]l8 

£Li^&©,h&£„ 

(a) ^77^;?-53§ffl^TLED50, 5 10)6 
ftrg^LTig-fcff^-r-g-CiiJcj; f), LED 5 0, 5 
l©^ftb£— Sc^f-frs ?e.C3t77Y^-5 3 ftfflVT 40 
MtSC^CtHEDSO, 5 1 i:PD 5 2©7tlft 

[0 0 4 8] *nmBm<Dmm • fi^&siiii&fcH-rs 

j£fflffli:LT, 07©<fc-5tC, #g§^gB8 OCJJ^Ttr 
-AX?!) y*-8 4, 8 5ft/?H>fc#3MFifcafflLT 
l§I«©^* 5 feS. 07{C*5^-C> tr 

— A7 7'J y^-8 5©i£f^tCLED 8 1 , 8 2 #1211 
Six, e-A*7*»J **-8 4 4: 8 5A*iE«ffiE£ft-C 



ttBHV 11-19 7 12 6 
12 

<^£o St. fcf— UX7V y*-8 4tC(±05©PD 5 
2Cftb3PD 8 3i)>mZi£tlX<<^o ^6fe, LED 
8 1, 82ffljafgi:tt7^-HM79fflPD86, 8 7 

tfEHSix-a**. rfecDWBRttiastratr-*!), pu- 
is ^ ft M-r c t tc «t 5 iJinfltt^ms-r s . 
[0049] cfts-c»«iTg tuiE© j£<s© ttc *» 

T§3©«fco{C^LTt.«fc^. HI, 7(C*>l>Tfcfct:- 
A*7"'J -y*-4~6 , 8 4, 8 5ftffl^T:ft&fift-ifc 
Z&fztiK t:-A7s7"iJ2/^-fflret)5!CA-7i7 

-, *v ^a*^ — i?ftffl^Tjfcittft— gt£-e-T-& 
[0050] *fc, %Km¥tLX7*hy<(*-\* 

(PD) ftffl^fcA 5 , 7* h h5>i/^^^Cffi(Cf/N' 
-f ^ftfflO>T*»«fc^o JSC, ^l©«i:LTLED 

(2) fcfl§H4fcfct)C?B2©#Si:U-CLED (3) 
ftfflW d^o LED (2, 3) ©^5t^JKft7-f— KM 

©LEDftffl^3i:i:6C$&2©;£^i:bT^$C©LE 
Dftfflv\ *»o^S-&5LED©(l!gtftieS1-5Ci: 
C«fcD#*©*#3&KSMSUT*».fc^. 

[m®©m^^stts^] 

[Ell] Ml «DSaE©©S8t:*itt-6.|Rffl«aK»tli«E« 
©3r#«jE£IHo 

[02] iB»iaKo*fiit0ys^-rH. 

[II 3 ] 4flR«e*3te*/E»**©»]^ 

s&nft^tm 

[04] ^#&3££5ffcl^^|&S0jft^-f0. 
[0 5] g§ 2 OiaiB©^JIBC*Jt SgRfa«9K»tH«« 
©:£{*#l5£0. 

[0 6] «y&aG.3ift^-f0. 

[0 7] ^2©*J5E©^©^ffl^J{c*5(tSKffi«B 

i^tii^a©^f*«fiK0o 

[0 8] «e#«fl&£j&i?l§r5fc»©EI. 

[0 9] «e*iia5*attw-r4fc»©H. 

[010] M#6fi^©«i±}fti&$-rafc«>©g&fE0. 

[011] s*fti^0^f-sfc»©iftH^0. 

2 — LED, 3 — LED, 5 
•••t:-A77 , U>^- 6 — fcT— A^yu v9— , 7 — 
PD, 8-PD, 15— ^ftiiUS, 16-PD, 17 
— PD, 2 0— n>fcTi— 5 0 — LED, 5 1— L 
ED, 5 2— PD, 5 3-^77^^-, 54-)t77 
<i >\— , 5 5-)S7 7^K 5 6-*77-fA- 5 
7-PD, 5 8-PD, 5 9-SM&I3B. 6 0-iESllHl 
S&, 6 1 -SStilslBS, 6 2-«fi|5|gS, 6 4-|S]8Uf&«E 

ms§, 6 5 -nfflfftiftHttx 6 8 -Mi&titigg, 71- 

3 > fi — ^ 0 
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[12] 




is* 



( 9 ) 



mm- 11-197126 



[1215] 




-66L 



SG4 



LPF 



SG6 



"67 



68 




[06] [18] 




SG6 



( 10 ) 
[BI7 ] 



mm f - 1 L - 1 9 7 i 2 6 




( 11 ) 
cm i o ] 



tmW- l 1 - l 9 7 1 2 6 



[Ell 1] 



(a) 



\f%-~ JJie«f*c**9W 



seio 




f~— n — i i 




7 □ > h^—v 5 ©^ 



(72)#gBj!# lUE 

S*n»HaiUT3afcnrgsi4SJfe i*se# 
tt b * S ij^sp bisect 3Wf f«3 

a*DmssmT^i^)ffliss-i4s* f*ic# 
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( 12 ) 
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SXtimSai/f^S^^lflr^^ftift^itu^li: 

(izmw% mm m 



(72)^gB^# fill 



